SUMMARY A reciprocal continuous inhibition by flexor on extensor muscles was proved during Parkinsonian rigidity. Extensor motoneurone excitability was tested by Hoffmann's reflex and flexor activity was altered by lidocaine anaesthesia of the peroneal nerve (PN). During PN anaesthetic block, a gradual increase of Hoffmann's reflex was noted. It was statistically significant at the 15th minute after lidocaine injection, and was maximum at the 30th minute. This reciprocal inhibition was considerable in 16 patients with Parkinsonism, as recorded before treatihent. In normal subjects, it was small and non-significant. After one month's treatment with L-dopa at the usual therapeutic dose, this reciprocal inhibition greatly decreased in the same patients. The origin of this reciprocal continuous inhibition is discussed.
Rigidity in Parkinsonism expresses itself clinically in extensor as well as in flexor muscles (Babinski and Jarkowski, 1920) . This was confirmed by strain gauge recordings during passive movements (Rondot et al., 1958) . In both antagonistic muscle groups, the tonic stretch reflex should provoke a motoneurone hyperactivity, as Dimitrijevic and Nathan (1967) have observed in spasticity. Parodoxically, in Parkinsonian rigidity, extensor motoneurone excitability as tested by Hoffmann's reflex is normal or low (Angel and Hofmann, 1963; Delwaide, 1970) . It may, therefore, be supposed that some central or peripheral inhibitory mechanism opposes motoneurone hyperactivity. One inhibitory mechanism is well known: it is the reciprocal inhibition transmitted by Ia fibres, as demonstrated in the animal (Lloyd, 1943; Eccles et al., 1956) and in normal man (Hagbarth, 1962; Liberson, 1965;  Agarwal and Gottlieb, 1972) . To find out if such an inhibition existed, we tried to see if blocking the antagonist afferent pathways altered extensor motoneurone excitability.
Methods
The tests were carried out on five normal subjects and 16 patients with Parkinsonian rigidity, 10 of whom were tested before and after treatment with L-dopa, this being given at the daily dose of 500 mg L-dopa Before PN block, the mean H max/M max ratio was 31.0±0.65%.
After PN block, this ratio reached 35.5±10.5%. This increase is not significant. However, the HR (1/2 max) was still increased by nerve block, although very much less than before treatment with L-dopa (Table 2 and Fig. 4 ).
COMPARATIVE STUDY BEFORE AND AFTER TREATMENT AND BEFORE AND AFTER ANAESTHETIC BLOCK
The changes in HR (1/2 max) were studied comparatively in the same group of 10 patients first before and after L-dopa treatment with no anaesthetic block, and then before and after anaesthetic block. Covariance analysis (Table 3) showed that in both cases, the HR (1/2 max) increased significantly.
Moreover, if the curve of HR (1/2 max) increase after PN block in untreated patients is compared with that ofpatients treated with L-dopa, one notes that the slope of the curve is different in the two different N. Bathien and P. Rondot To sum up, H max/M max ratio decreased in Parkinsonian rigidity. After anaesthetic block of the nerve to the antagonist flexor muscles, a considerable increase of HR was recorded.
After one month's treatment with L-dopa, reflex excitability was higher, and the HR facilitation observed after PN block was less sharp. 
Soleus

Discussion
Procaine anaesthetic block has often been used on mixed nerves to separate the effects transmitted by small fibres from those transmitted by large ones (Matthews and Rushworth, 1957; Nathan and Sears, 1961; Gassel and Diamantopoulos, 1964) . In this study, no attempt was made to obtain such selective action; on the contrary, the quantity of procaine injected was meant to-and did-block all the nerve fibres. Thus, in the example in Fig. 2 , the TA action potential amplitude evoked by nerve stimulation decreased gradually after local injection of the anaesthetic agent. Furthermore the soleus HR increased significantly only when the TA motor response decreased by 50 % of its control value. This was not noted in cases where the PN block was inactive.
These results led us to the conclusion that soleus HR increase is due to the suppression of a reciprocal inhibition transmitted by the fibres of the nerves coming from the antagonist muscles. We suggest they are Ta fibres from muscle spindles of flexor muscles. The nociceptive cutaneous influx is not involved, as the nociceptive cutaneous polysynaptic reflex is normal in Parkinsonian rigidity (Bathien and Bourdarias, 1972) . The possibility that such influxes could travel along these fibres at rest in the absence of all stimulation is, therefore, excluded.
Soleus HR changes were obtained only after several minutes' latency as a result of PN anaesthesia, although lidocaine acts earlier on small fibres. This inhibition is not transmitted by Tb fibres either, since these activate antagonist muscles. On the other hand, the role of flexion reflex afferent fibres (FRA) should be considered: they facilitate flexor muscles motoneurones and inhibit extensor ones.
It has been shown, however (Anden et al., 1966) , that DOPA releases a long latency flexion reflex. This should therefore increase extensor motoneurone inhibition whereas the contrary is noted after L-dopa treatment. Tonic inhibition of extensor motoneurones is, therefore, quite likely to be transmitted by the disynaptic pathway of Ia fibres from spindles of flexor muscles (Eccles et al., 1956 ). The latency of at least 10 minutes which precedes the cessation of extensor motoneurone inhibition after local anaesthesia (Fig. 2) is due to the delayed action of the anaesthetic agent on large fibres. This delayed action also accounts for the fact that the TA action potential evoked by the stimulation of motor nerve large fibres decreases at the same time as the extensor motoneurone HR increase.
The continuous Ta reciprocal inhibition accounts, in our opinion, for the previously mentioned paradox: the values of the H max/M max ratio in the patient with Parkinsonism are normal or decreased (Angel and Hofmann, 1963; Delwaide, 1970) , whereas using the double shock technique, the late facilitation of the H recovery curve is increased. These abnormalities of HR, qualitative as well as quantitative, are of the same order as those reported in spastic patients (Takamori, 1967; Zander-Olsen and Diamantopoulos, 1967; Delwaide, 1970) . The decrease of HR is therefore the result of an inhibition from the antagonist muscles which exists at rest while no electrical activity is recorded on those muscles.
The results observed on the soleus HR after treatment with L-dopa are comparable with those recorded in normal subjects. This action of L-dopa could be attributed to the decrease in tonic activity of the foot flexor muscles, which provoked a decrease in Ia afferent fibre activity from these muscles. Recent electrophysiological data require consideration of the associated role of another factor. It has been shown that there is convergence on the reciprocal Ta inhibitory pathway of excitation from descending pathways: corticospinal (Lundberg and Voohoeve, 1962) , rubrospinal (Hongo et al., 1969) and vestibulospinal (Grillner et al., 1966) . Should the suprasegmental control be disturbed in Parkinsonian rigidity, L-dopa might also act by correcting this.
